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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the 
overall thickness of a device thinner without 
lowering the display luminance of a liquid 
crystal display device. 

SOLUTION: A cold cathode fluorescent tube 
5 is provided as a back light source of a liquid 
crystal panel 7 and these light rays are 
reflected on a reflector plate 6 to be made to 
enter the end face of a light transmission body 
IB. A reflecting sheet 2 is stuck to the back of 
the light transmission body IB and a diffusing 
sheet 3 and a prism sheet 4 are attached to the 
side of emerging rays. Since the light-emitting 
surface of the light transmission body IB is 
made to be a recessed surface shape, even 
when the body IB is bent, the surface never 
touches the back of the liquid crystal panel 7. 
Moreover, since the area of the end face of the 
body IB is large, the light rays of the cold 
cathode fluorescent tube 5 are sufficiently catched. 




CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal display which has a transmission type liquid crystal panel 
characterized by comprising the following, and a source of back light which gives 
irradiation light from the back of said liquid crystal panel. 

A cylindrical light source which has a light source with said cylindrical source of back 
light. 

It is formed in tabular [ rectangular ] using transparent resin, and the surface of a 
plane and a board is formed in concave shape in a rear face of a board, A transparent 
material which a thick twist of an other end face of this and an opposite hand was also 
formed thickly, an end surface of a board was attached so that the surface of concave 
shape of said board might counter with a rear face of said liquid crystal panel, and was 
attached so that an end surface of said board might counter with said cylindrical light 
source. 

[Claim 2] A liquid crystal display which has a holddown member which fixes a 

transmission type liquid crystal panel characterized by comprising the following, a 

source of back light which gives irradiation light from the back of said liquid crystal 

panel, and said liquid crystal panel and said source of back light. 

A cylindrical light source which has a light source with said cylindrical source of back 

light. 

It is formed in tabular [ rectangular ] using transparent resin, and the surface of a 
plane and a board is formed in concave shape in a rear face of a board, A transparent 
material which a thick twist of an other end face of this and an opposite hand was also 
formed thickly, an end surface of a board was attached so that the surface of concave 
shape of said board might counter with a rear face of said liquid crystal panel, and was 
attached by said holddown member so that an end surface of said board might counter 
with said cylindrical light source. 

[Claim 3]The liquid crystal display according to claim 1 or 2 providing further a 
reflective sheet which is attached to a rear face of said transparent material, and 
reflects the scattered light of said transparent material, and a diffusion sheet over 
which light which it was attached to a rear face of said liquid crystal panel, and was 
emitted from the surface of said transparent material is scattered. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display centering on 

the improvement of a back light. 

[0002] 

[Description of the Prior Art]Unless it is a reflection type, the back light is provided in 
the liquid crystal display. There is a liquid crystal display with the source of back light 
of a side light system as shown in drawing 3 as the example. As shown in the 
sectional view of drawing 3 . ************** i s constituted including the 1st frame 8 
and 2nd frame 9 that are the holddown members for fixing the transparent material 
1 A, the diffusion sheet 3, the prism sheet 4, the cold cathode fluorescent tube 5 that is 
cylindrical light sources, the liquid crystal panel 7, and these. 
[0003] In order to give a back light to the liquid crystal panel 7, the cold cathode 
fluorescent tube 5 is turned on, it shows the back of the liquid crystal panel 7 using 
the transparent material 1 A to the beam of light from there, and it is used as a planate 
light source. The illumination light obtained here is changed into the back light (back 
light) which has through and the desired emitted light characteristic in the diffusion 
sheet 3 and the prism sheet 4. He enters this back light into the liquid crystal panel 7, 
and is trying to display the picture by the transmitted light. 
[0004] 

[Problem(s) to be Solved by the Invention] In the liquid crystal display constituted as 
mentioned above, as it is indicated in drawing 3 as the surface and the liquid crystal 
panel 7 of the source of back light, a fixed gap is provided and it is held. Providing 
such a gap is based on the following reasons. That is, when curvature arises in the 
light guide plate 1 A by preservation of a liquid crystal display or an operating 
environment (temperature), the source of back light will hit the rear face of the liquid 
crystal panel 7, and will make the liquid crystal panel 7 produce distortion. It is 
because the display with the normal liquid crystal panel 7 becomes impossible when it 
will be in such a state. 

[0005]Enlargement of a display screen progresses remarkably and the demand of 
slimming down of a liquid crystal display has been becoming strong recently. In order 
to realize these demands, it is necessary to reduce the thickness of each member. 
However, in a liquid crystal panel, when enlarging a glass substrate, an intensity top is 
difficult for reducing a glass substrate's own thickness. It is difficult for frames to 
perform the thinning beyond this from a point of the intensity of the housing of a 
liquid crystal display. Therefore, slimming down of a transparent material is 
considered to be the easiest method. However, the incidence efficiency of the beam of 
light from a cylindrical light source falls, and the problem that the luminosity of the 
source of back light falls produces slimming down a transparent material. 
[0006]This invention was made in view of such a conventional problem, and is ****. 
The purpose is to realize the liquid crystal display which can carry out the thinning of 
the source of back light without reducing the luminosity of a source. 

[0007] 

[Means for Solving the Problem] In order to solve this SUBJECT, an invention of 
claim 1 of this application, From the back of a transmission type liquid crystal panel 



and said liquid crystal panel, are a source of back light which gives irradiation light a 
liquid crystal display which it has, and said source of back light, It is formed in 
tabular [ rectangular ] using a cylindrical light source which has a cylindrical light 
source, and transparent resin, Form the surface of a plane and a board in concave 
shape in a rear face of a board, and, in an end surface of a board, a thick twist of an 
other end face of this and an opposite hand is also formed thickly, A transparent 
material which was attached so that the surface of concave shape of said board might 
counter with a rear face of said liquid crystal panel, and was attached so that an end 
surface of said board might counter with said cylindrical light source is provided. 
[0008] A source of back light which an invention of claim 2 of this application gives 
irradiation light from the back of a transmission type liquid crystal panel and said 
liquid crystal panel, Are a holddown member which fixes said liquid crystal panel and 
said source of back light a liquid crystal display which it has, and said source of back 
light, It is formed in tabular [ rectangular ] using a cylindrical light source which has a 
cylindrical light source, and transparent resin, Form the surface of a plane and a board 
in concave shape in a rear face of a board, and, in an end surface of a board, a thick 
twist of an other end face of this and an opposite hand is also formed thickly, A 
transparent material attached by said holddown member is provided so that it may be 
attached so that the surface of concave shape of said board may counter with a rear 
face of said liquid crystal panel, and an end surface of said board may counter with 
said cylindrical light source. 

[0009] In claim 1 or a liquid crystal display of 2 an invention of claim 3 of this 
application, A reflective sheet which is attached to a rear face of said transparent 
material, and reflects the scattered light of said transparent material, and a diffusion 
sheet over which light which it was attached to a rear face of said liquid crystal panel, 
and was emitted from the surface of said transparent material is scattered are provided 
further. 
[0010] 

[Embodiment of the Invention]The liquid crystal display in an embodiment of the 
invention is explained using drawing 1 and drawing 2 . Drawing 1 is a tectonic profile 
centering on the source of back light of the liquid crystal display of this embodiment. 
As shown in this figure, the transparent material IB molds PMMA resin in tabular [ of 
an approximately rectangle ], a light exiting surface is formed in loose concave shape, 
and the back is formed planate. The cold cathode fluorescent tube 5 is arranged in one 
side of the long side of the transparent material IB. And in order to improve the 
incidence efficiency to the transparent material IB, the light reflector 6 is attached so 
that the cold cathode fluorescent tube 5 may be surrounded. The reflective sheet 2 
which consists of a white resin sheet is formed in the back of the transparent material 
IB. And in order to diffuse a beam of light and to reduce brightness unevenness, the 
diffusion sheet 3 is installed in the emitted light side of the transparent material IB. 
On it, in order to make a beam of light condense and to raise front brightness, the 
prism sheet 4 is installed. And it arranges so that the liquid crystal panel 7 may be 
touched in front of the prism sheet 4. As a holddown member for finally holding each 
member, the frames 8 and 9 are formed in the edge of the liquid crystal panel 7 and 
the transparent material IB. 

[001 1] Drawing 2 is a fragmentary sectional view showing the sectional shape of the 
transparent material IB. (a) shows the sectional shape of the transparent material IB 
of the portion which adjoined the cold cathode fluorescent tube 5, and (b) is sectional 
shape of the transparent material IB of a portion which is most separated from the 
cold cathode fluorescent tube 5. At the end by the side of emitted light, the flat part la 



is formed in the back of the liquid crystal panel 7, and parallel at any portion. The 
concave surface lb with the other gently-sloping light exiting surface is formed. The 
flat part la of both ends is in contact with the back of the liquid crystal panel 7 via the 
diffusion sheet 3 and the prism sheet 4. Since the area of the end face which captures 
the beam of light from the cold cathode fluorescent tube 5 is formed more greatly than 
other portions as shown in drawing 2 (a), light absorption efficiency does not fall. 
[0012]If the source of back light of such a structure is used, the gap of the liquid 
crystal panel 7 and the light guide plate IB can be eliminated substantially, and 
thickness of a liquid crystal display can be made smaller than a conventional example. 
The light exiting surface of the transparent material IB is a concave surface, and even 
if curvature arises in the transparent material IB, the transparent material IB stops 
hitting the rear face of the liquid crystal panel 7. Since the light entering surface of the 
transparent material IB has sufficient thickness, the fall of luminosity is not produced. 
[0013] 

[Effect of the Invention] According to this invention, the liquid crystal display which 
reduced the whole thickness and lost the influence of the curvature of a transparent 
material can be realized, without falling the display luminance of a liquid crystal 
panel. 
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